Background: Diaphyseo-metaphyseal tibial fractures tend to malalign while treatment by interlocking intramedullary nail. Multiple techniques are used to avoid malalignment as provisional unicortical plate, percutaneous clamping, universal distractor, fibular plating in distal tibia and blocking screw.
Introduction
IT is known fact that proximal and distal fractures of tibia tend to malalign when treated with intramedullary nails or functional braces. Intramedullary nailing for metaphyseal tibia fractures with short proximal and distal fragment is associated with frontal and sagittal plane malalignment. This may be attributed to an inaccurate entry site, displacing muscular forces and residual deformity along with discrepancy between voluminous area of the metaphyseo-diaphyseal junction and size of nail [1, 2] .
The typical deformity present is valgus and apex anterior (procurvatum) in proximal fractures. The valgus is typically created by using too medial starting point that creates an initial reaming pathway which runs from too medial to lateral [1] . Once the nail is placed, this tips the fracture into valgus. Similarly, the apex anterior deformity is created by the pull of the extensor mechanism and is worsened by an initial reaming path that is angled too far posterior which produces the deformity once the nail is introduced [1] .
Several reports describe techniques to overcome this tendency to mal reduce proximal tibia fractures with a nail and have demonstrated relatively low mal reduction rates [3, 4] .
The use of an ideal starting point and starting wire direction is particularly important for proximal 1489 1490 Evaluation of Results of Combined Blocking Screw & Interlocking Intramedullary Nail fractures for reducing the fracture before reaming. Other techniques to prevent mal reduction include the use of percutaneous clamps. Provisional plating with unicortical screws has also been described. The use of a femoral distractor or an external fixator can be helpful to hold the fracture in a reduced position while nailing [5] . Blocking or "Poller" screws are a particularly useful technique to help guide the nail correctly [6, 7] .
For distal fractures, are also prone to mal alignment because the metaphysis is much wider than the diameter of the nail and care must be taken to avoid mal union as this may lead to a worse functional outcome [8, 9] .
The techniques described in the section on proximal fracture mal alignment, including percutaneous clamps, temporary external fixator placement, and blocking screws, can also be very useful for distal fracture pattern [9] , plating of the fibula fracture before nailing of the tibia can help provide alignment and length [9, 10] .
Patients and Methods
This study is retrospective and prospective and carried out on 21 patients complaining of closed Diaphysio-Metaphyseal tibial fractures, admitted at Orthopedic Department of Tanta University Hospital from the period of July 2017 till January 2018 and is followed-up for at least 6 months.
A written informed consent was obtained from every patient, in case of any unexpected risks appearing during the course of the research. This will be cleared to the participants and to the ethical committee in time. Privacy of participants and confidentiality of the data will be given the most care and attention. Each patient data file, including investigations will be code-assigned and only the code will be used in data management without disclosure of patient's name or personal information.
Inclusion criteria included patients above the age of 18, patients fit for surgery and closed Diaphysio-Metaphyseal fracture tibia in less than 14 days. Exclusion criteria were: Patients under 18 years old, patients unfit for surgery, patients unable to weight bear prior to fracture, old trauma more than 14 days, patients with diaphyseal, metaphyseal & intra articular fracture tibia, open fractures and pathological fracture other than osteoporosis.
All the patients were subjected to the following: Full history taking including mode and time of trauma clinical examination: General examination, musculoskeletal examination, local examination: Including neurovascular examination and soft tissue condition assessment.
Investigations: (1) Laboratory investigations: Full lab (2) Radiological investigations: Plain Xray: (AP and lateral views including knee and ankle joints) & measurement of length of proximal & distal metaphyseal fragments. Proximal fragment for proximal fractures was more than 6cm and distal fragment for distal fractures was more than 4cm. CT scan: Of knee and ankle if there was suspicion of intra articular fracture extension.
Surgical technique:
Patients were lying supine, medial parapatellar approach for distal fractures and lateral parapatellar for proximal fractures, accurate entry point for the nail which was just medial to lateral tibial spine using fluoroscopy. When the malalignment occurred with presence of the nail, it should be removed, screw placement, guide wire placement in central position then rereaming and nail placement. Coronal plane malalignment (varus and valgus) was prevented by blocking screw from anterior to posterior while sagittal plane malalignment (recurvatum and procurvatum) was prevented by blocking screw from medial to lateral. It was placed in the concave side of deformity in the wide metaphyseal segment or by drawing a line along axis of tibia and another line along the fracture line then the blocking screw was placed in the acute angle at the wide voluminous metaphyseal segment. If the screw caused excessive diversion of the nail, it would be corrected by nail removal, disengagement of the screw from the posterior cortex and passing the nail again. Locking the nail was done by 2 screws proximal and distal to the fracture as in conventional nail or by multidirectional locking screws as in expert tibial nail. Closure was done in layers.
Evaluation of results was clinically using Hospital of special surgery knee rating scale and radiological assessment of union by callus formation in at least three of four cortices and assessment of alignment by X-ray on whole leg. Varus and procurvatum angulations are expressed as positive values, and valgus and recurvatum as negative values.
Statistical presentation & analysis of present study was conducted using the mean value & chisquare test by SPSS V. 16 . p-value <_0.05 Significant, p-value >0.05 not significant, p-value <0.01 highly significant. 
Results
The final clinical results were excellent in 7 (33%), good in 11 (53%) and fair in 3 cases (14%). The time of union ranged from 16 to 48 weeks with a mean of 24.5 weeks. Malalignment occurred in 2 cases, the first case with fracture proximal tibia developed varus (+10 degrees) and recurvatum (5 degrees) and the other case with fracture distal tibia developed valgus malalignment (7 degrees). Mean varus and valgus malalignment was 0.81 degree while mean recurvatum and procurvatum malalignment was 0.23 degree. Interlocking nail design and time of union was statistically significant with the clinical result. Mode of trauma, type of fracture, smoking and sex of patients were statistically significant with the time of union. 
Discussion
Malalignment is common while fixation diaphyseo-metaphyseal tibial fractures with interlocking nail. In the present study, 16 cases with fractures distal BBL and 5 cases with fracture proximal BBL were studied prospective and retrospective. All cases were united with good alignment except 2 cases (9.5%) with malalignment. There was valgus malalignment (7 degrees) in distal tibia due to fracture comminution and incorrect placement of blocking screw and the other case, there was varus malalignment (10 degrees) and recurvatum (5 degrees) in proximal tibia due to fixation by conventional nail, blocking screw and loosening of single locking screw. Mean varus valgus malalignment was 0.81 degree while mean recurvatum and procurvatum malalignment was 0.23 degree. Krettek C & coworkers [7] studied, prospectively, 21 tibial fractures, 10 in the proximal third and 11 in the distal third after the insertion of Poller screws over a mean period of 18.5 months (12 to 29). All fractures had united. Healing was evident radiologically at a mean of 5.4 ± 2.1 months (3 to 12) with a mean varus-valgus alignment of -1.0 degree (-5 to 3) and mean procurvatum-recurvatum alignment of 1.6 degrees (-6 to 11). Seung Wook Yang, Hyung Taek Park and Kuen Tak Suh [11] found in their study with 31 cases with proximal and distal tibial fracture treated with interlocking intramedullary nailing that malalignment was found in 9 cases out of 31 (29%). They found malalaignment in 7 cases (78%) out of 11 in proximal fracture, 2 cases (22%) out of 20 in distal fracture ( p<0.001). Parth et al. [15] found in their prospective study of treatment of diaphysio-metahpyseal tibial fractures with expert tibial nail that 7 cases of 30 cases developed malalignment.
In the present study, the design of interlocking nail was statistically significant wiith the final clincal result (p-value=0.04). Better results were with expert nail. Both Henley and coworkers [12] and Laflamme [13] demonstrated the problems associated with limited fixation in the proximal segment, and implant modifications to include additional oblique/multiplanar interlocking bolt options have minimized loss of fracture reduction. Venkatesh et al. [14] found in their Comparative Study of Functional Outcome Between Expert Tibial Nailing and Conventional IMIL Nailing for Proximal and Distal Tibial Fractures in Adults that 100 patients with proximal and distal tibial fractures who were fixed by conventionl ILN in 50 patients and by expert tibial nail in the other fifty. It was statistically insignificant with the time of union (p-value=0.138) similar to the present study but it was statistically insignificant with the final clinical result (p-value=0.827) in contrast to the present study in which ILN design was statistically significant with the final clincal results ( p-value=0.04). Better results were in cases of fixation by Expert tibial nail.
In the present study, in this study, time of union was in less than 24 weeks in 13 cases (62%) while the time was mre than 24 weeks in eight (38%). Average time for union was 24 weeks. Six cases (28.5%) were delayed in union and need dynamization and bone grafting in one. Excellent results were in cases with rapid union less than 24 weeks. Time of union was statistically significant with the clinical result. These results were slightly different from the study done by Parth et al. [15] who, found that 27 patients (90%) united in <20 weeks,one (4%) united betwwen 20-24 weeks and two (6%) united in >24 weeks and fully united in 28 weeks. Their results are superior to the results in this study. This might be due to their use of expert tibial nail in all cases and the fracture typ difference.
Mode of trauma and AO type of fracture were statistically significant with time of union (p-value= 0.01 and 0.001 respectively). Rapid union (in less than 24 weeks) was more in simple twisting trauma and simple fracture pattern. The results were similar to the results of the study done by Parth et al. [15] on diaphysio metaphyseal tibial fractures and found in their study that all patients with simple low velocity trauma and simple fracture have excellent results.
In the present study, smoking was statistically significant with the time of union (p-value=0.01). Union was more rapid in nonsmoker than smoker. This was similar to the study done by Patel, et al. [16] who found that smoking has a negative effect on bone healing, in terms of delayed union, nonunion and more complications.
In the present study, fixation of fibula was statistically significant with the time of union ( p-value=0.031). This may be due to decreased cyclic compression at the fracture site. Fixation was done in 4 cases where there was affection of ankle stability as in 2 cases or residula malalignment after fixation with major translation and comminution. Mosheiff et al in his comparative study in 72 patients with unstable fracture distal BBL who were divided into two groups. 25 patients group was treated by ILN & fibular fixation and 47 patients control group was treated by ILN only.
He found that Cases were more likely to have the associated fibula fracture stabilized where the tibia fracture was very distal. Plating of the fibula fracture was significantly associated with maintenance of reduction and alignment 12 weeks or later after surgery (p-value=0.036). Dogra et al., [17] reported that in 3 patients of the 15 of their series presented angle in varus or valgus >5º, without fibular fixation. Schmidt et al., [18] reported that fibular fixation must be performed before fixating tibia with intramedullary nail when there is a major fibular deviation, because this helps on restoring the alignment of the limb or when there is gross tibial comminution. These two studies were different from the present study results, on the other hand Goldsztajn et al., [19] study treated 26 patients with intramedullary nail and found 88.5% of anatomical reduction of the tibia at early postoperative period, without requiring fibular fracture fixation which was similar to the present study.
Conclusion:
The use of blocking (poller) screws in combination with an intramedullary nail is an important additional option that can be used to improve reduction and fixation of long-bone fractures at the metaphysio-diaphyseal junction, where there is a strong tendency for axial displacement. In cases of fracture distal BBL, fibular fixation should be done if there is residual malalignment after fixation by ILN & blocking screw or the fibular fracture is a part of ankle syndesmosis (within 8-1 0cm of distal fibula). Better results are when the fixation is done by Expert tibial nail with multidrectional locking screws with better fixation and stability.
